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©Proo^sforpreparfeggranularcom^ 

® Granular compound fertilizers having a high potassium 
content are prepared by mixing solid Ka with an NH*NOr 
solution or melt and granulating the mixture, optionally 
together with other substances, wherein technlcal^rade KCI 
IS used and only part hereof Is added to the mixing zone and 
the balance is supplied to the granulating zone. 

Compound fertilizers are obtained which in storage do 
not cake, do not show any decrease in crtjshing strength 
neither increased formation of dust 
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PROCESS FOR PREPARIHC CTAion iAR CQMPQUMD Fct jiLIZERS HAVTWfi A vreru ' 

POTASSIDM COHTERT 

The Invention relates to a process for preparing granular 

compound fertilizers. In -which process solid potassium chloride Is mixed 

with an ammonium nitrate solution or melt, and the mixture Is sub- 

sequently granulated, optionally together with other substances. 

Such a process Is known and Is applied In the fertilizer 
Industry on a large scale. 

A problem occurring In the preparation of such fertilizers Is 
that the potassium chloride and the ammonium nitrate react with each 
other while forming ammonium chloride and potassium ultrate. This reac- 
tion not only occurs during the mixing and granulation, but also In the 
granules already formed. During storage the crystal changes occurring in 
the granules In consequence of this af tei^-reactlon cause a number of 
undeslred phenomena, such as a decrease in crushing strength, surface 
cracking, efflorescence of salts on the surface, resulting in the for- 
mation of dust and in an increase of fine particles and caking of 
Indlvldiial granules. 

It Is possible in principle to suppress the reaction between 
the ammonium nitrate and potassium chloride whoUy or largely by 
applying a non-reactive potassium chloride and/or a starting mixture 
having an extremely low water content. This method, however, is hardly 
attractive on account of the high cost of this non-reactive potassium 
chloride, for Instance coated In a special manner, and the undesirable 
side effects this coating has on the granulation process. 

Further the preparation of a practically anhydrous mixture, 
also, involves relatively high costs. 

Another method frequently used to wholly of largely obviate 
the problem of crystal changes in the granules during storage is to take 
care that during the granule preparation step a virtually 100 Z conver- 
sion takes place either of potassium chloride, if an excess of ammonium 
nitrate is present, or of ammonium nitrate, if an excess of potassium 
chloride has been used. This can be achieved, for Instance by 
increasing the reaction time of the starting components, pirtlcularly by 
premlxing the ammonium nitrate and potassium chloride In a separate 
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-lacing device before supplying them to the grannlator. Such a process Is 
described, for Instance, In Paper TA/80/12 presented at the ISUL Con- 
ference In Vienna (lltl»-13th November 1980). 

Although this last-aentloned process generally produces annao- 
nitrate- and potassium chloride-based .granular compound fertilizers 
showing stability In storage, this process cannot be used for the pre- 
paration of compound fertilizers In which a molar access of potassium 
chloride In respect of ammonium nitrate la present. The fact Is that 
this pro^^s has been found to produce so viscous a mature In the pre- 
»lring device that It can no longer be granulated. 

Another possibility of achieving a virtually full conversion 
during the granule preparation step consists In either using a finely 
ground potassium chloride, as described In the European patent specifi- 
cation 7.132. or in using a preheated potassium chloride', as described 
m the United Kingdom patent specification 1.109.410. A asadvantage of 
these processes is that, on account of the high energy consumption 
required for this purpose both the grinding and the preheating of 
potassi™, chloride involve relatively high costs. Moreover. It has been 
f cnmd that In applying these processes for the preparation of fertilizers 
having a very high potassium chloride content problems riU arise also 
as a result of the high viscosity of the mixtures to be granulated. 

The invention now provides a process for preparing granular 
compound fertilizers showing stability In storage and containing 
potassium chloride In a molar excess In respect of ammonium titrate by 
"Iring solid potassium chloride in a miring zone with an aamotium 
nitrate solution or melt and subse.p«ntly granulating the ml:cture formed 
in a gratmlating zone, optionally while adding other substances. In 
Which process said disadvantages are wholly or substantlaUy eliminated. 

This is achieved according to the invention in that technical- 
grade potassium chlotide is used and only part hereof is added to the 
--J^^J?l-« F.s^iled to the granulating zoneVpre^ 
ference Is given to adding such a <n««tity of potassium chloride to the 
-Iring zone that the mixture formed has an M4N03:KC1 molar ratio < 1.2 
: I and > 1.0 : 1 and spetiflcaUy about 1 : 1. 
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In the present process technical-grade potassium chloride is 
used. It has been found that the use of chemically pure potassium 
chloride is less attractive, because this will result in a mixture 
having increased: Viscosity. Thechnical-grade KCl, which contains, for 
instance, small quantities of NaCl and/or MgClz. ov T»hich has been 
treated with a small quantity of an organic coating agent, can be used 
per se. Particularly suitable is KCl of a normal commercial .quality with 
an average particle size up to 250 jua. 

In the present invention the potassium chloride can in prin- 
ciple be added to the wiring zo ne preheat ed. Preference, however, is 
given to using unpreheated pJJ^sium chloride, so that the relatively 
high costs of this preheating are avoided. 

The temperature in the mixing zone may vary and is generally 
determined by the temperature of the KCl and HH4IJO3 supplied. As indi- 
cated earlier, the KCl can be supplied at ambient temperature, as well 
as preheat^, for instancej:o^O "C. Preference is given to supplying 
the HH4NO3 direct as solution or melt from an NH4NO3 plant at a tem- 
perature of between about ^40^^^_«c, so that the resulting 
temperature in the mixing zone is b^een 110 and 150 "C. It has been 
found that, in order to obtain a stable finished product, it may be 
important for potassium nitrate crystals to crystallize in the slurry' 
in the mixing zone. This can be achieved by cooling this mixing zone, if 
necessary, for Instance to 120 "C. 

As mixing zone various apparatuses known as such can be used, 
for instance one or more stirred reactors, or one or more static jet 
mixers, or one or more mixing vessels equipped with rotors provided with 
blades. 

The mixture formed in the mixing zone is subsequently supplied 
to a 8ranulatlng^ue^^to_^.chjtte balance of^the potasslum^chloride 
and optionally other fertilizer components; 'fo r^ia"stan ce ammonium ' 
phosphate, and/or other substances, are suppUed as well. The potassium 
chloride can be fedjo the granulati ng zone at ^f^ace. Preference, 
however, la given to laS^TSie potassium chlorld^ with the solid 
material returned from the screening and etushlng section and feeding 
the mixture formed^to_^gr^ulating zone. If ammonium phosphate is 
supplied to the granulating^ zone_as..well,,_lt will be an advantage to 
feed this ammonium phosphate •behind the potassium chloride feeding place 
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and before the feeding place of the Uquld mixture from the mixing zone, 
as seen In the direction of flow of the mixture to be granulated » 
because it has been found that this will producje granules having greater 
stability. As granulating zone various granulators known as such can be 
used, particularly agglomerationrgranulation devices, such as a blunger 
or pugmill, drum or pan* 

The product from this granulating zone is then treated further 
in a manner known as such, for instance dried, screened, cooled and 
optionally coated with an anticaking agent:. 

The invention is further elucidated in the following examples 
without, however, being limited thereby. 

Example 

To a ntfx'^^s vessel equipped with two rotors provided with bla- 
des 66 kg/hour solid potassium chloride and 67 kg/hour of a 95 Z-(wt) 
ammonium nitrate solution were supplied continuously (NH4N03:KC1 molar 
ratio about 1 : l).'The potassium chloride used was a technical-grade 
product having an average particle size of about 240 |im. The temperature 
of the potassium chloride and of the ammonium nitrate supplied was about 
22 'C and 160 respectively. The temperature in the mixing vessel was 
about 120 ""C and the residence time of the reactants in this zone about 
20 seconds. 

The slightly viscous liquid mixture formed In the mixing 
vessel was subsequently passed to a twin shafted blunger* To this 
blunger 1150 kg/hour solid material (temperature 65-70 ^C) was 
supplied continuously. This solid material was composed of. 99 kg 
technical-grade potassium chloride and 1051 kg solid recycle material 
(see below) • Further down a quantity of 61 kg/hour ammonium phosphate 
slurry (N:P ratio about 1.0) from a pipe reactor was metered to the 
blunger. The liquid mixture formed in the mixing vessel was fed to the 
blunger behind the feeding place of the ammonium phosphate. The average 
residence time of the components in the blunger was about 20 seconds. 
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The granules formed were transported away (exit temperature 
about 90 'O, dried to a moisture content of about 0,6 Z (wt) and 
screened into a fraction smaller than 2 mm, a 'product f^lon of 
2-4 mm, and a fraction larger than 4 mm, which last-mentioned fraction 
was crashed. The fraction smaller than 2 mm and the crushed fraction 
were returned to the blunger as solid recycle material. 

The product granules were stored In bulk In a shed and 
showed no caking even after three months' storage. The granules were not 
plastic and no temperature rise occurred in the stored granules. .The 
product (N, P2O5, KjO content 11-11-33) could be conveyed and stored 
without powdering. 



Comparative example 

The process described above was repeated on the basis that the 
total quantity of potassium chloride (165 kg/hour) was supplied to the 
15 mixing vessel. The mixture formed was so thick and viscous that it could 
no longer be processed to form granules. 
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. . ' . CLAIMS ££ 34Q7 

1. Process -lor »ffepatlng,^wanlar comipoiind fertilizers containing aamonlom 
nitrate Slid Bptassltai^-aaoride,- In- <^ 

chloride Is ttesent la a ablar excess in respect of anmonlum nitrate/ 
by mixing so J*<i. potassium chloride- la a mixing zone with an aomonlam 
nitrate solution or n^t and subsequently granulating the mixture la 
a gtannlatlng .zone,- option^y ohlle adding other substances, charac- 
terized in tftat technical-grade potassium chloride is used and only 
part hereof, la added to the mixing zone and the balance is supplied 
to the granulating zone. 

2. Process according to claim 1, characterized in that a technical-grade 
potassium chloride is used having an average particle size up to 250 |im. 

3. Process accotdlng to ^claim 1 or 2, characterized la that the 
potassium chloride is added unpreheated. 

4. Process according to ^ one of claims 1-3. characterized in that the 
quantity of potassium" chloride added to the mixing zone is such that 
the HH4N03:K¥1 molar ratio .of the mixture formed is < 1.2 : 1 and 

> 1.0 : 1. ■ ♦ . 

5. Process according to -any of claims 1-4. characterized la that the " 
portion of thk potasalum chloride to be added to the granulating zone 
is mixed witiv the cntehed, too coarse, fraction of the granulate from 
the granulatipg zone., and this mixttjre is suppUed to the granulating 
zone. 

6. Process according to any oi^ of -claims 1-5. la which process ammonium 
phosphate, too. is siffplied to the granulating zone, characterized la 
that the ammonium phosphate is supplied behind the potassium chloride 
feeding pla«ip and before the feeding place of the Uguid mixture from 
the mixing zone, as seen la the direction of flow of the mixture to 
be granulated. 
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